Introduction
The student intakes to universities in the UK are and have always been stratified socio-economic and other characteristics (Gorard et al. 2007 ) -perhaps more so in the UK than other developed countries (Jerrim and Vignoles 2015) . Students from less advantaged social and economic backgrounds are under-represented, especially in the UK's most selective universities and in some subjects leading to professions (Broecke 2015) . In response to this, an increasing number of universities are using contextual data about prospective students' socioeconomic and educational circumstances to inform admission decision-making (Universities Scotland 2016), in the same way that it has long been used in school performance and improvement (Gorard 2000 (Gorard , 2010 .
The key issue is to know which indicators are available and appropriate to use for this purpose.
IDACI is an aggregated index representing the proportion of children under the age of 16 in any super output area in the UK, living in a low income household. This is a valid summary measure of child poverty in any area, even though there will inevitably be errors and missing data. Whether an individual child lives in a highly deprived area or not is also used or proposed in policy as an alternative indicator of individual disadvantage. This is not so clearly valid for such a purpose.
Perhaps most obviously, whether a child lives in a deprived area is only very loosely related to their own level of deprivation. The correlation between the number of years a student has been known to be eligible for free school meals (i.e. from a low income family) and their IDACI score is +0.4. This means that only 16% of the variation in one can be predicted or explained by the other. Put another way, the number of students eligible for free school meals in 2015 was 78,902 of which less than 45% lived in the 20% most deprived IDACI areas, and 180,642 pupils had been eligible in the previous six years, of which less than 39% lived in these poorest areas.
Therefore, it is clear that most poor children do not live in the poorest areas. The same is true of any available measure of disadvantage.
Potentially deprived children do live disproportionately in the 20% of areas with the highest proportion of poor children, but most of the potentially deprived children in England live elsewhere (Table 1 ). There are also proportionately more ethnic minority or special needs pupils who have joined their school recently and do not have English as their first language in the poorest 20% IDACI areas. However, to use a pupil's high IDACI score as a measure of their disadvantage means that most disadvantaged pupils will then be ignored. An IDACI score is also surprisingly unstable, because families move while children are at school (Table 2) .
Using the 2015 IDACI score as a baseline, it has a correlation of 0.73 with the IDACI score for the same pupil's home address just after they started primary school. This means that only 53% of the variation is common between 2005 and 2015, and so any one year of IDACI scores is only a relatively weak indicator of the level of poverty that an individual has lived in for their entire school life. Of course, the scores could be averaged over the 11 years of school up to KS4, but this is made more difficult by the level of missing data. For a number of reasons, including unknown addresses, no documentation, and pupils moving from outside England, each year of IDACI scores has missing values. In 2015, 13.2% of the 560,735 KS4 pupils in NPD had missing IDACI scores for at least one of the prior 10 years. This missing data matters because, as ever, the kind of pupils whose address is not known is not random in nature. A total of 1,183 pupils were missing IDACI scores for 2015 (the year when most of them sat for 16+ examinations). This is not many, but may be quite large in comparison to the pool of students who might be considered for contextualised admission to HE. The pupils with missing IDACI scores can have other missing data as well. But insofar as it is possible to tell they are much more likely to be from poor families, certain ethnic minorities, with special needs, and/or to have been recent arrivals in their schools (Table 3) . The pupils with missing IDACI scores also have markedly lower attainment throughout their schooling, and make less progress on average between Key Stages (Table 4) . Therefore, ignoring cases with missing data when deciding which pupils are disadvantaged would be unjust because some of the most deprived and so most deserving of assistance would be put aside in favour of others.
However, using the fact of missing data as an indicator in itself would also be unjust and would offer assistance to some of the least deprived pupils (who may simply have transferred from another home country of the UK). It would also provide an incentive for families not to provide clear data to schools and universities.
Overall then, IDACI is not a good, valid, and safe measure of individual circumstances, and should not be used as a variable for contextualised admissions.
Type of school attended
Many HEIs are concerned with which school or type of school an applicant attended when considering applicants to undergraduate courses. Unfortunately, 6,276 pupils have no school type code at KS4, and a further 256 pupils attend schools whose admissions policy is unknown (Table 5) . Where data are available for the latter two groups, these pupils with missing schools are clearly more disadvantaged, and have markedly lower than average attainment and progress (Tables 6 and 7) . This leads to the usual problems with missing data. If these pupils are ignored when using a CA indicator based on school type then they are being unfairly disadvantaged even further. However, some of these pupils will not be disadvantaged at all, and merely have moved to or from the independent sector, or another home country, recently. Some may also be older than the rest of the cohort. This raises a further issue of which school a pupil is deemed to have attended. Is it the most recent, the earliest, the longest attended or something else? Pakistani/Bangladeshi), EAL, SEN, student mobility, and lower attainment (Table 9 ). It could therefore be used as a proxy for individual disadvantage, but there is little or no point where individual data is available as well. In fact, the more usual proposal for contextualised admissions is not to use the average school deprivation or attainment, but to compare individual deprivation or attainment with the school average. This is supposed to identify pupils who have done better than their circumstances might suggest, and is based on the idea of a 'peer' effect (Gorard 2006) . Tables 10 and 11 show the results of a regression model 'predicting' the KS4 outcomes for each pupil. In the first stage, R is 0.81 suggesting that about 65% of the variation can be explained or predicted by prior attainment and pupil background characteristics. The most important predictor is prior attainment at KS2. Adding the average level of deprivation of each school (means years FSM-eligibility per school) adds nothing to accuracy of the model. Pupil attainment here does not seem to be influenced by the type of pupils they go to school with. Very similar results emerge from the second model (Tables 12 and 13 ). Clearly, the first stage of the models is identical to above, predicting 65% of the variation in outcomes with prior attainment as the best single predictor.
In the second stage, when school average points score is added the variation explained does increase by a very small amount (R=0.02, 0.04%). Given the omitted variables (not available), missing data and level of imprecision in these predictors, this increase is not sufficient to base contextualised admissions on. Average GCSE points for all pupils in school 0.21
FSM eligibility
Eligibility for FSM is a strong contender as a CA variable. However, as with all variables, some cases are missing a value. When the 2015 KS4 cohort started schooling, about 9% of them had unknown FSM status.
These pupils who have presumably arrived in the NPD system of England later are more likely to have joined their current school recently, be of an ethnic minority, and not speak English as their first language (Table 14 ).
Yet those with no known FSM status are markedly less likely to be registered as having SEN -perhaps because they had had less time for this to be reported or because ethnic minorities are less likely to report SEN anyway (see below). This suggests that SEN is not an entirely valid measure of educational disadvantage. Those without valid FSM data in 2005 also have lower attainment than average -lower even than those known to be FSM-eligible (Table 15 ). However, they catch up rapidly. Leaving aside the missing cases, it is clear that pupils eligible for FSM at any stage of schooling are more disadvantaged on average in all other respects as well (Tables 16 and 17) . They are more likely to be recent arrivals, from ethnic minorities, with English as an additional language, and special needs. (Tables 18 and 19 ). They are also more likely to live in more deprived areas. FSM may be the best single indicator of relative disadvantage. Looking at the number of years a pupil has been eligible for FSM changes the picture slightly. Many characteristics such as EAL, and mobility between schools are largely unrelated to the number of years a pupil has been FSM-eligible (Table 20) . The key is simply whether a pupil has ever been eligible. However, the longer-term poorer pupils are more likely to be from an ethnic minority, and much less likely to be in a selective grammar school. It is shocking that the only group with positive value-added scores on average at KS4 are those never eligible for FSM, otherwise the value-added score declines in a clear progression with every year of eligibility (Table 21) .
Poorer children start school with lower attainment than their peers, and then continue to lose ground over time, and the poorer they are the more they fall behind. A final consideration is the extent to which FSM pupils are under-represented in post-16 education and attainment. Around 13% of pupils were eligible for FSM in the 2008 KS5 cohort, but they were only 8% of those who continued post-16 and only 5% of those who attained ABB grades or equivalent at A-level enabling them to enter the more selective universities (Table 22) . At each step in Table 22 , the proportion of FSM-eligible students declines in proportion to non-FSM students (row %) and in proportion to the original number (column %). This could mean that FSM students are substantively under-represented in HE. In Table 22 , 25% of the original FSM-eligible students achieved EE+ at A level or equivalent (which could be considered the minimum entry grade for HE), and 18% entered HE the following year (BIS 2013), representing 72% of those with EE or equivalent. Of the non-FSM-eligible students, 48% attained EE+, and 34% entered HE, representing 73%. This means that FSM-eligible students entered HE in almost direct proportion to their KS4 cohort base.
In Table 22 , 8% of the original FSM-eligible students achieved ABB+ at A-level or equivalent (which could be considered the minimum entry grade for HE), and 4% entered the most selective HEIs (defined as the top third of HEIs when ranked by mean UCAS tariff score from the top three A level grades of entrants) the following year (BIS 2013) . This represents 50% of those with ABB+ or equivalent, and means that FSM-eligible students entered even the most selective HEIs (as defined here) in proportion to their KS4 cohort base or better.
Living in care
Pupils living in care (at KS5) are more disadvantaged in other ways as well, but perhaps not by as much as might be expected (Table 23) . However, these relatively students living in care have lower average attainment than others at every stage of education (Table 24) . Very few pupils living in care continue to KS5 (Table 25 ). This all means that it would be reasonably safe to use living in care as an indicator for CA -there is clear disadvantage and there are unlikely to be any false positives.
As with FSM-eligible students, those living in care reduce at every stage in Table 25 , but unlike FSM students those living in care are probably not proportionately represented in HE. 
Ethnicity
Ethnic origin has been proposed as a contextualised admissions indicator, with the chief advantage that it is about individuals and their close family. The proposal is predicated on the fact that there are substantial differences between self-reported ethnic groups, their indicators of disadvantage (Table 26) , and their attainment at school (Table 27 ). White and especially Chinese pupils are less likely to come from low-income families, whereas Black, 'mixed' and pupils from any other ethnicity are more likely to be FSM-eligible. White pupils are most likely to have English as their first language, but Chinese and pupils with any other ethnicity are most likely not to. Chinese and south Asian pupils are less likely to have a reported special education need, whereas
Black and pupils with unknown ethnicity are more likely to. Those with unknown or any other ethnicity are more likely to have moved schools recently (Table 26) . White, Chinese, and to a lesser extent pupils with unknown ethnicity have higher average attainment at KS1 and KS2. Black, Chinese and 'any other' ethnicity pupils make the most progress from KS1 to KS2. Asian pupils tend to have low attainment at KS1, and especially KS2, but Chinese and Asian pupils have higher average attainment at KS4 (Table 27 ). (Table 28 ).
Every ethnic group includes pupils with no KS4 qualifications at all, and each has pupils with very high attainment indeed. In 2015, the highest attaining Black pupils got clearly higher scores than the highest attaining Chinese pupils, despite the lower overall average. (unknown, refused, blank) . And as ever, these missing values are not missing at random. These pupils are more disadvantaged than average in every category in Table 26 , and live in slightly more disadvantaged areas (Table 27 ). They start with lower than average KS1 scores, and end with lower KS4
scores. Ignoring cases with missing values would therefore neglect some of the most disadvantaged pupils, but treating all pupils with missing ethnicity data as disadvantaged would also be wrong, and would erroneously include some of the most advantaged pupils Like a pupil's sex and unlike their FSM-eligibility, self-reported ethnicity would not be expected to change much for many pupils over time. Yet from 2006 to 2015 at least 37,536 cases or 6.7% changed their recorded ethnic group at least once, often several times. This figure ignores the missing data (more frequent in earlier years), and also ignores 2005 which uses a different classification (and so would add considerably more 'change' over time).
Several cases change from one ethnic value to another and back, sometimes with missing data in-between.
Commonly pupils' status moves over time from a specific ethnic category to mixed or any other ethnic group, or from unknown to known. A few cases have three or more distinct classifications over time. As with the missing category (above) but to a far greater degree, pupils with more than one ethnic category are more disadvantaged and have lower attainment (Tables 29 and 30 ). In particular, they are much more likely to be FSM-eligible and In summary, it is not clear that simply having any specific ethnic origin is necessarily a disadvantage in terms of attainment at school, in a way that would not be picked up by other indicators. And this is reflected in the overall figures for participation and attainment at KS5 (Table 31 ). Around 51% of the majority White students continue post-16, and 44% attain minimum level 3 qualifications at KS%. Ethnic minority students are more likely to continue and more likely to attain level 3. However, the fires are balanced (22%) for those gaining high grades of the kind that may get then admitted to the most selective universities. A similar picture emerges from a more detailed consideration (Table 32) . White, Asian, mixed, and other ethnicity students all have about the same chance of achieving ABB or better at KS5. Black and unclassified students have lower chance, and Chinese origin students a much better one. If ethnicity is used as a CA indicator then it is important to note that it is Black students currently finding it hardest, on average, to convert participation into the highest grades. 
First language
In 2015, 14.7% of pupils were recorded as having English as a second or additional language. In addition, there were 5,974 pupils whose first language was not recorded. In most respects, pupils whose first language is not known are more similar to those for whom English is not the first language (Table 33 ). Therefore, ignoring missing values when proposing an indicator for contextualised admissions would again unfairly disadvantage some of the more disadvantaged -both by ignoring them for CA and by making it easier for those with a value for that indicator to obtain one of the finite number of places in HE. If places in HE are not finite, then open access would be easier and fairer, and selection would only be maintained by those wishing to select for HEIs within the sector. If, on the other hand, missing data were itself treated as an indicator for CA, this would perversely encourage applicants to be unclear about their first language.
Pupils recorded as having English as an additional language tend to be from poorer families, and ethnic minorities, and to have arrived in their current school recently. They were less likely to be recorded as having SEN. At the start of schooling, it is therefore not surprising that pupils whose first language is not English have lower attainment, but they make considerably more progress. By KS4 there is little overall difference between the three language groups in terms of attainment, confirming that for most pupils having English as an additional language is not a (permanent) indicator of disadvantage (Table 34 ). This suggests that EAL, in itself, is not an appropriate variable for CA. As with FSM, it is worthwhile considering how long a pupil has been registered as being EAL. In general, pupils with English as an additional language are disadvantaged in terms of other available indicators but perhaps less so with every year (Table 35) . They are more mobile, non-White, and from poorer families and areas, and this is more so the more years they are known to have been reported as having EAL. However, they are somewhat less likely to have SEN. It is possible that EAL is somehow used as a label that stands instead of SEN for some pupils. If so, this would bring the validity of both labels into question to some extent. EAL pupils make more progress than average over their years of schooling, and they tend to make more progress the longer they have been labelled EAL (Table 36) . By the end of KS4 those with the most years EAL have the highest attainment, confirming that EAL is not a good CA variable. This is also confirmed by consideration of attainment at the highest levels in KS5 (Table 37) . However, EAL pupils are less likely to continue post-16, and so obtain the minimum level 3 qualification. 
Special Educational Needs
Pupils with any SEN are clearly more disadvantaged than those without, on most available indicators, and this is especially so for pupils with statements (Tables 38 and 39 ). They are much more likely to be FSM-eligible, speak a first language other than English, and to have arrived at their current school recently. There is a corresponding picture in terms of attainment at each Key Stage (Tables 40 and 41 ). Not surprisingly, pupils with the most serious SENs have the lowest average attainment and make the least progress between phases of education. (Table 42) . Some are temporarily recorded as SEN, some move from SEN in primary school to not SEN in secondary, some are diagnosed later, and some move between different forms of SEN over time. Despite having similar characteristics to the others (above), the pupils with permanent SEN status have much lower average attainment in every respect than SEN pupils with changes in their status (Table 43 ). The gap is largest at KS4, and it may be that the treatment or extra assistance given to some SEN pupils means that they are closer to non-SEN pupils by the time they reach the age of 16, and have changed their reported status. However, other pupils continue to need assistance and would continue to need it if they participated in post-16 and higher education. Therefore SEN status in the most recent year would be the most appropriate variable if SEN were to be used for CA. To cope to some extent with volatility in the FSM-eligibility indicator, the DfE use a measure EverFSM to signify a pupil who has been FSM-eligible at any time over a number of years. We propose a similar indicatorEverSEN -signifying whether a pupil has ever been known to have been recorded as SEN in the 10 years from early primary to the end of KS4. However, we have criticised the EverFSM measure as being insensitive to levels and permanence of poverty, and so use the number of years known to be FSM-eligible as a better indicator.
We propose the same here -and so also use the number of years a pupil is known to have been SEN.
There is a clear, consistent gradient of poverty associated with every year of being recorded as SEN (Table 44 ).
The number of years a pupil is listed as SEN is therefore a promising indicator, but is perhaps a proxy for other forms of disadvantage. The exceptions are that pupils with chronic SEN are actually less likely to speak English as an additional language, and more likely to be White than non-SEN pupils. It is possible that EAL is being partly misdiagnosed or treated as SEN in the pupil's early school years in England, but that once English fluency is attained this no longer occurs. The same clear gradient occurs with attainment -the longer a pupil has been recorded as SEN the lower their attainment and progress is at any age (Table 45 ). The most promising versions of this indicator would be the most recent (as above), for those with statements of SEN, and coupled with the number of years reported as SEN during schooling. It is clear that SEN pupils are much less likely than average to continue in education post-16, and even less likely to obtain the sort of qualifications permitting entry to HE under the current system (Tables 46 and 47) . 26% of non-SEN students achieved ABB+ at KS5 in 2008, compared to less than 3% of those with statements of SEN.
Whatever provision for help those statements put in place it is clearly not enough to allow easy access to HE. All of this makes SEN a promising indicator for CA. 
Age in year
In England, almost all children attend school with an age cohort of whom the oldest was born on 1 st September of one year, and the youngest was born almost a year later on 31 st August of the following year. The precise age of a child or young person within their school year cohort has been shown to be strongly linked to their success in attainment, later life, and their wider personal development. This becomes a continuing problem, because although the relevance of an age gap of one year might seem less at age 18 or 21, the young person has by then had 12 or more years of schooling as the youngest, least mature, and maybe the smallest person in their year. The summer-born pupils are less likely to be picked for competitive sports and more likely to be bullied. Could age in year be used as a factor in contextualised admissions?
As would be expected, pupils who are younger in the year are no more likely to be from poor families or particular ethnic minorities, or to be more mobile between schools in both the 2012 and the 2015 cohort (Tables   48 and 49 ). However, they are more likely to be labelled as having a special educational need (SEN) and perhaps slightly more likely to be recorded as EAL. This is presumably because of their lower average attainment throughout their school career, culminating in them being less likely to reach the official level 2 benchmark
English and maths at KS4. Again this casts some doubt on the validity of SEN as an indicator. Note: There were around 50,000 pupils born in each month. Pupils born outside these 12 months are ignored. Note: There were around 48,000 pupils born in each month. Pupils born outside these 12 months are ignored.
At every phase of schooling, older pupils have higher average attainment than younger pupils in almost direct proportion to their difference in age within their year group (Tables 50 and 51 ). The gap between the oldest and youngest at KS1 in 2012 is ES=0.58, at KS2 it is 0.34, and at KS4 it is 0.11 (for both total and capped points scores). There is even a gap of 0.13 in entries at KS4. This is an inherent but probably unavoidable unfairness caused by an arbitrary date of entry to school. 
Sex
Male and female students are, as would be expected, very similar in all known respects -levels of poverty, ethnic origin, first language, age in year, and school mobility (Tables 52 and 53 ). However, males are much more likely to be labelled as having SEN, and have markedly lower attainment results at all phases of schooling. These differences cannot be explained by their differential background, and if sex were almost any other characteristic it would already have been proposed and used widely for contextualised admissions. The variable is a relatively clear one (perhaps the second clearest available after age), routinely collected and available to HEIs at time of admission. As with age, there is an argument that all attainment results should be sex-standardised, using student sex for CA. This would help to balance the intakes to HEIs better. Substantially fewer male than female student continue in education post-16, and fewer again attain any Level 3 qualifications (Table 54 ). The attainment gap at ABB+ is 16.5, while it is 10.2 at EE+, and the post-16 participation gap is only 8.5. This is one the few gaps that worsens in post-16 education. This strongly suggests the need for sex of student as a CA variable. Like most indicators, IDACI has problems with missing data, but unlike them is proposed for use partly because other indicators have missing data. It is unstable over time, and is not a fair focus on disadvantage -partly because most disadvantaged students do not live in the most disadvantaged areas.
The problem with school types is that there are so many, and most types have greater disadvantage and lower attainment than mainstream state-maintained schools. For example, it is hard to envisage an argument for offering assistance to applicants from state-maintained non-selective schools over those from mainstream independent schools that would not also suggest offering assistance to students from special schools and hospitals over mainstream state-maintained schools. Should students in independent special schools be treated as being from special or independent schools? What about the fact that students from special schools will rarely come close to a level of attainment that is currently needed to enter HE? Which school would be used in CA -the first, last or modal? It is almost certainly better to focus on individual characteristics.
The relative disadvantage of others in a school makes no clear difference to individual pupil outcomes, nor does the average attainment of others in the same school. Neither is appropriate to use for CA.
It is clear that some ethnic minority students are also disadvantaged (and Black students are under-represented at the higher levels of attainment at KS5), but it is not so clear that minority ethnicity is any kind of disadvantage in itself, and that it would not be picked up by other indicators.
Students who speak a first language other than English when they start school catch-up and eventually overtake their peers by KS4, on average. They are less likely to continue to KS5, but as likely to attain ABB or better at A-level. This does not make first language a good general variable for CA.
Living in care is only relevant to a few cases, and is clearly linked to higher disadvantage and lower attainment on average. It would be appropriate to apply this as a CA variable in all reported cases.
Of the other indicators considered here, SEN and FSM would be appropriate for use in contextualised admissions, although neither is without problems.
SEN students tend not to catch up with their peers in the way that EAL students do, making it a stronger indicator of disadvantage in HE. The validity of SEN is slightly compromised by the appearance that EAL is substituted for it for at least some ethnic minorities, by its inexplicable link to age in year, and by the fact that it covers a wide range of issues. There is also a danger for justice that the label SEN will be used to provide CA for those with less severe challenges, so improving a headline figure, while leaving the position of the most disadvantaged unchanged. At heart, the issue is the same as for special schools and hospitals -the most disadvantaged students would often not attain the level of prior qualification that would permit the current style of CA to operate. The most suitable year for SEN would be the most recent available, coupled with the number of years a student has been known to have a statement of SEN.
Eligibility for FSM is perhaps the most easily and widely applicable variable for CA. The number of cases missing values is being reduced over time, and the number of years eligible is a good proxy for level of deprivation and associated lower than expected progress at school. However, there are signs that FSM-eligible students are already proportionately represented in HE, and that any problems lie in the decision to continue after KS4 or not.
Of the other indicators considered here, two would be very appropriate for use in contextualised admissions, and are almost without problems. Age in year and sex are clearly linked to lower attainment at school, and lower participation in HE, than can be justified by the evidence. The age and sex of students are simple readily available variables, and their related attainment gaps are easy to fix. Doing so would greatly increase fairness in admissions to HE. The problem is that neither is currently seen as a priority by policy-makers. The unfairness of summer born in HE is somehow less visible than for school type or ethnicity, for example, even though as this paper shows the unfairness in terms of school type and ethnicity is nowhere near as clear analytically.
